Proof. U/ U' is finite if and only if U® C = U' ® C. But we know the structure of U&)C (see, e.g., p. 10 of [1] ). If Θ is the sum, over all conjugacy classes of primes of S, of χ m ψ), and N = U 0 C then the character of N is θ -χ G . Hence, except for components with character χ G , the components of N are those and only those which occur in some M H( $),y$eS. Now U' is generated by those elements which are invariant under some J{F), FeΦ. So U/U' is finite if and only if N is generated by such elements, which of course is the case if and only if each irreducible component is so generated. Such a component, JV', is so generated if and only if it has a nontrivial element fixed by some J(F). By Frobenius reciprocity this is equivalent to saying that N' occurs in some M JiF) . COROLLARY Groups admitting such a representation are fairly special, the only familiar ones being the cyclic groups, certain metacyclic groups, and SL (2, 5) . A complete classification is given in [3] . Proof. Clear. THEOREM REMARK. For m = 2, 3, 4 (but not higher) the above condition is easily seen to be equivalent to the assertion that every irreducible representation factors through S m .
The S-units if K of degree ^m over k generate a subgroup of finite index in U if and only if every irreducible (complex) representation of G factors through a transitive permutation
Since explicit algorithms are available for finding units (in fact fundamental units) in quadratic and cubic extensions of Q (see [2] ) we mention the following example. Proof. It is easy to check that all irreducible representations of groups of the above forms factor through S 3 . Conversely suppose all the irreducible representations of G factor through S 3 . Then the same is true of quotients of G, and, by Frobenius reciprocity, of subgroups. In particular all elements are of orders 1, 2 or 3. This takes care of the abelian case.
If G is not abelian, let φ be any irreducible representation of G f . If ψ is an irreducible component of the induced representation of G then the restriction of ψ to G r contains φ by Frobenius reciprocity. Since ψ factors through S 3 , φ factors through S3. Hence G r is abelian of exponent 3. Since G\G' is abelian it is abelian of exponent 2 or 3. If it is a 3-group, so is G, but then, since all irreducible representations of G factor through the 3-Sylow subgroup of S 3 , G itself would be abelian. Hence G/G' is of exponent 2. The action of G/G' on G f gives an ordinary representation of G/G', which can be diagonalized. If G/G' had more than one generator some element of order 2 would commute with an element of order 3, giving an element of order 6 which is impossible. Hence G/G' ~ Z/2Z and the action on G' is inversion. The Supporting Institutions listed above contribute to the cost of publication of this Journal, but they are not owners or publishers and have no responsibility for its content or policies.
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